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(54) Interference canceller for use in a multibeam-antenna CDIMA communication system 



(57) A multistage interference cancelter equipment 
and interference canceller method for use, for example, 
in CDMA (Code Division Multiple Access) multibeam- 
antenna communication system includes in each stage 
an interference canceller unit which has a replica signal 
generator which generates from an input beam signal a 
first interference replica signal and outputs a first error 
signal, and an interference removal unit which receives 
from another replica signal generator a second interfer- 
ence replica signal, multiplies that second interference 
replica signal by conversion coefficients and subtracts 
an obtained signal from the first interference reprfica sig- 
nal to produce a second error signal so that an error sig- 
nal is generated lor each signal beam from the 
interference replica signals of a local signal beam and 
other signal beams to eliminate interference. 
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Description 

Background of the invention 

Ft^lri nf the Invention ' 

This invention pertains to the cancelling of interfer- 
ence in a Code Division Multiple Access (CDMA) multi- 
beam-antenna communication system. 

This invention also pertains to a Direct Sequence 
Code Division Mult?>le Access (DS-CDMA) digital 
mobile radio system. 

Pffc^^pption of t^ft Related Art 

In a CDMA system, interferencis between user 
channels is the rmin factor ttiat limits channel capacity 
and degrades transmission quality. Multibeam-antenna 
CDMA systems, now in the research and development 
stage, are also subject to beam-signal interference by 
beam overlapping. 

Many types of interference cancellers have been 
proposed so far for the CDMA system to reduce interfer- 
ence from other user channels caused by the cross cor- 
relation of spread codes and to enhance the signal-to- 
interference ratio (SIR). The most promising interfer- 
ence canceller has several stages of generating an 
interference replica signal and subtracting it from a 
received signal. 

Figure 1 shows a two-stage interference canceller 
as an example of such multistage interference cancel- 
ler. In Fig. 1. Stage 1 has a replica signal generator sec- 
tion (41) and an interference removal section (42). and 
Stage 2 also has a replica signal generator section (43) 
and an interference removal section (44). Each replica 
signal generator section. (41, 43) consists of interfer- 
ence canceller units (46) (ICUn to ICUik. 'CUgi to 
ICU2k) and an adder (47). Each interference removal 
section (42. 44) consists of a polarity inverter (48) and 
an adder (49). The removal section receives an interfer- 
ence replica signal from the polarity inverter (48) and 
adds it to the received signal. A RAKE receiver (45) con- 
sists of user receivers (50) (Reel to RecK). 

The interference canceller unit (46) has the config- 
uration shown in Figure 2. This figure shows an exam- 
ple of a four-finger configuration. The finger section of 
the preceding stage consists of de-spreaders (51). 
adders (52), channel estimation units (53), and multipli- 
ers (54). The finger section of the next stage consists of 
multipliers (57), adders (58). and spreaders (59) which 
carry out spread modulation of tiie signals. The interfer- 
ence canceller unit also contains combiners (55. 60) 
and a decision unit (56) coupled to combiners (55). 

A received signal or a signal from the preceding 
stage is input to the despreader (51) in the f inger sec- 
tion of the preceding stage corresponding to the delay 
profile. The despreader denrK)dulates the input signal 
using a spread code, and the adder (52) adds the signal 



to a symbol replica signal received from the preceding 
stage. The channel estimation unit (53) estimates a 
channel paramator from tiie added output signal. 

The multiplier (54) multiplies the coniplex conjugate 
5 of the estimated channel parameter by the output signal 
from the adder (52). The combiner (55) synthesizes out- 
put signals from each murtiplier (54) in tiie finger section 
of the preceding stage by RAKE synthesis. After quanti- 
zation of the syntiiesized signal by the deciston unit 
10 (56), the quantized decision signal is irput to the finger 
section of the next stage. 

A decision signal from the decision unit (56) is input 
to the multiplier (57) of the finger section of the next 
stage. The multiplier (57) multiplies the decision signal 
75 by the estimated channel parameter from the channel 
estimation unit (53). The multiplied output signal is 
transferred to the interference canceller unit of tiie next 
stage as a symbol replica signal. The adder (58) sub- 
tracts the symbol replica signal and inputs the signal to 
20 the spreader (59). After spread modulation, the signal is 
irput to the combiner (60), where the signal becomes 
an error signal. 

In Figure 1. the Stage 1 replica signal generator 
section (41) adds up error signals from the user interfer- 
es ence canceller units (46) (ICUi ^ to ICUi k) symbol 
replica signals S^ to S^k '^^Pu^ ^ tiie interference 
canceller units (46) (ICU21 to ICU2K) oi the Stage 2 rep- 
lica signal generator section (43). 

The Stage 1 interference removal section (42) 
30 inverts tiie polarity of an output signal from the adder 
(47) with the polarity inverter (48). The adder (49) adds 
the signal to tiie received signal and generates output 
error signal e. The error signal is input to tiie Stage 2 
canceller units (46) (ICU21 to ICU21). 
35 The Stage 2 replica signal generator section (43) 
outputs symkxjl replica signals and en^or signals from 
ttie interference canceller units (46) (ICU21 to ICU2»d- 
The adder (47) adds the error signals and inputs enrbr 
signal e to the interference removal section (44), After 
40 polarity inversion by tiie polarity inverter (48). the adder 
(49) adds the enor signal to the one from Stage 1 to pro- 
duce a new error signal e. 

This en^or signal e and tiie symbol replica signals 
S21 to S2K are input to tiie user receivers (50) Reel to 
45 RecK in the RAKE receiver (45) to regenerate a user 
symbol. This allows a signal to be received wittiout 
interference between user channels. 

Figure 3 shows a multibeam-antenna system which 
contains several antennas (61-1 to 61 -N), a beam 
so fornier (62), and a receiver (63). Figure 3 shows tiie 
main part of a multibeam-antenna system applied to a 
base station for CDMA communications system. The 
beam former (62) has the configuration outiined below. 
Signals received by tiie antennas (61-1 to 61 -N) are 
55 amplified, detected, and converted from analog into dig- 
ital (Xi to Xn). 

TTie N signals from to Xn are multiplied by the 
conversion coefficients from W1,1 to WN,M. An adder 



2 



msl.qnrx:iO: <EP 0848888A2_L> 



3 



EP0 849 888A2 



4 



(64) then adds the signals to the M beam signals (B1 to 
BM). In other words, the beam former (62) converts the 
N signals received t3y the N antennas (61-1 to 61 -N) to 
M beam signals. 

Figure 4 shows a system configuration in which the s 
interference canceller is applied to a multibeam- 
antenna CDMA system. Interference cancellers (65) are 
prepared for beam signals B1 to BM oulputted from the 
beam former (62) to cancel Interference between user 
channels for each beam. The symkx>l replica and error io 
signals from the interference cancellers are input to the 
receiver section, which is not illustrated here. The 
receiver section regenerates user data by RAKE com- 
kMning and sends the data to the network. 

As mentioned above, preparing a multistage inter- is 
ference canceller for each beam eliminates interference 
between users even in a muKibeam-antenna CDMA 
system. If multiple beam antennas are used, however, 
beams partially overlap each other. This overlapping 
generates interference between signals and degrades so 
the reception characteristic. Even a multistage interfer- 
ence canceller cannot eliminate Interference between 
beam signals. To eliminate this kind of interference, we 
need an extra mechanism, but adding it will Increase cir- 
cuit scale and cost. ^ 



of the interference canceller and receiver section of 
the system of Rgure 5. 

Detailed Description of the Preferred Embodiment 

Figure 5 shows an outline of the system based on 
the present invention. In Figure 5. a beam former (2) is 
provkied to convert the signals received by N antennas 
(1-1 to 1-N) Into M beam signals (31 to BM) and Input 
the beam signals to interference cancellers (3-1 to 3-M). 
The receiver section (4) executes RAKE processing. 

As processed by an ordinary high-frequency signeU 
receiver, signals rece'rved by the antennas (1-1 to 1-N) 
are amplified, detected, and converted from analog to 
digital. The beam former (2) converts the digital signals 
to M beam signals (81 to BM) by adding the signals 
using the corresponding conversion factors. The M 
t>eam signals-are input to the interference cancellers (3- 
1 to 3-M) as signals synchronous with the spread codes 
for despread processing in the cancellers. 

If the sampling interval is T^, the sampling time is n. 
the signals received at the N antennas (1-1 to 1-N) are 
Xj (nTc). and the conversion coefficients in the beam 
former (2) are Wki where j = 1 to M and = 1 to N, the 
k>eam signal yi (nT^) can be expressed as follows: 



25 



Summarv of the Invention 

It is an object of the present invention to provkie an 
Interference canceller that cancels interference not only 
between user channels within one k>eam ljut also 
between beam signals. 

Yet another object of this invention is to provide an 
interference canceller that cancels interference 
between beam signals without increasing circuit scale. 

To attain these and other objects, this Invention 
generates an error signal for each beam from the Inter- 
ference replica signals of not only the beam txjt also of 
other beams in a multistage interference canceller that 
has an interference canceller unit for each beam. 

Brief Descrip tion of the Drawings 

Figure 1 shows a configuration of a two-stage inter- 
ference canceller of the prior art; 
Figure 2 shows a detailed configuration of an Inter- 
ference canceller unit (ICU) shown in Figure 1 ; 
Figure 3 shows a configuration of a multibeam- 
antenna system of the prior art; 
Figure 4 shows a configuration of the system 
shown in Figure 3 when an interference canceller is 
used; 

Figure 5 shows an outline of the system fc»ased on 
the present invention; 

Figure 6 shows a detailed configuration of the inter- 
ference canceller and receiver section of the sys- 
tem of Rgure 5; and 

Figure 7 shows a detailed alternative configuration 



N 

yi(nTc)=E(wk.i) • xk(nTc) 0) 

30 



H 

35 V 

indicates the summation from k = 1 to N. 

40 The interference cancellers (3-1 to 3-M) remove 
interference from each beam signal yj (nT). Each can- 
celler has a single-stage configuration or a multistage 
vertical configuration, each of which consists of a rep- 
lica signal generator and an interference removal sec- 

45 tion. The canceller generates an interference replica 
signal ri(nT) by despread using a spread code, user 
channel estimation RAKE synthesis, decision, and re- 
spread using a spread code. By subtracting the interfer- 
ence replica signal ri(nT) from the beam signal yi (nT^). 

50 the canceller eliminates interference between users. 
These operations are descrit>ed In connection with Fig- 
ure 2. 

Each interference canceller (3-1 to 3-M) in this 
invention obtains an interference replica signal for 
55 another beam from the local beam enror signal, obtains 
a signal by multiplying the replica signal by the conver- 
sion coefficients (Gj.i). and subtracts the obtained signal 
from the other beam signal yi (nT). This eliminates from 
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the beam the interference by the other beam. 

The receiver section (4) can take any known config- 
uration form. This section improves the reception char- 
acteristic by executing RAKE processing on the symlx>l 
repiica signals from the interference cancellers (3-1 to 
3-M) and remaining error signals. 

Figure 6 shows a detailed configuration of the inter- 
ference canceller and the receiver section shown in Fig- 
ure 5. Rgure 6 shows a two-stage interference canceller 
for four beam signals from B1 to B4. The number of 
stages can be changed on request, allowing this inven- 
tion to be applied easily. 

The interference canceller shown in figure 6 con- 
sists of replica signal generators (11, 12) and interfer- 
ence removal sections (21. 22) in two stages, a RAKE 
receiver section (30), interference canceller units (14^ 
and 142) (ICUill to ICUI4K4, ICU211 to ICU24K4). 
multi-input adders (15v 152, 17i. ^^g). polarity inverters 
(I61. I62), receiver sections (REC1 to REC1K). and 
interference canceller blocks (ICUB1 to ICUB4) for 
beam signals B1 to B4. G12 to G43 (excluding G22 and 
G33) indicate conversion coefficients for multiplication 
with the corresponding signals. The conversion coeffi- 
cients are the same as those for the above mentioned 
beam former. 

Hereafter, the interference canceller units are 
refen*ed to as ICU111 to ICU14K4 and 1CU211 to 
ICU24K4 individually or as 14i and 14a generically. In 
the replica signal generators (11.12), delay circuits can 
be installed to compensate for process delays for beam 
signals 81 to 84 in 14^ and 142- Figure 6 shows the 
application of a two-stage interference canceller to four 
beam signals. Stage 1 consists of a replica signal gen- 
erator section (11) and an interference removal section 
(21) and Stage 2 consists of a replica signal generator 
section (12) and an interference removal section (22). 
The canceller uses interference canceller sections 
(ICU81 to ICUB4) for beam signals 81 to 84. More 
stages can be connected vertically to create a multi- 
stage configuration, arxl ttie number of beam signals 
can be increased. 

The replica signal generators (11. 12) of interfer- 
ence canceller section ICUB1 fof beam signal 81 are 
equipped with interference canceller units (ICUl 1 1 to 
ICUIIK1. ICU211 to ICU21K1) for users 1 to K,. The 
replica signal generators (11. 12) of ICU82 for 82 are 
equipped with 1CU121 to ICU12K2 and ICU221 to 
ICU22K2 for users 1 to K2. 

The replica signal generators (11. 12) of interfer- 
ence canceller section ICUB3 for beam signal 83 are 
equipped with interference canceller units (ICUl 31 to 
ICUI3K3. ICU231 to ICU23K3) for users 1 to K3. The 
replica signal generators (11. 12) of ICUB4 for 84 are 
equipped with ICU141 to iCUUKa and ICU241 to 
ICU24K4 for users 1 to K4. As Rgure 2 shows, each 
interference canceller unit (14i. 142) has a mechanism 
for outputting symbol replica and error signals. The 
beam signals 81 to 84 are represented by equation (1). 



For tiie four beam signals. T in the expression is 1 to 4. 

The interference removal sections (21, 22) are 
equipped with polarity inverters (16^ I62) and adders 
(17i, 172) and output error signals from the adders. 

5 The error signals from the interference canceller 
units (14i) of the Stage 1 replica signal generator sec- 
tion (11) are added by ttie adder (15i). After polarity 
inversion by the polarity inverter (I61) in the interference 
removal section (21). the added signal is input to tiie 

10 adder (170 fo** the local beam and those for other 
beams as an interference replica signal. The interfer- 
ence replica signal corresponding to the local and other 
beam signals is multiplied by the conversion coefficients 
(Gji). Next, the multiplied signal is subtracted from a 

15 beam signal to output an error signal. Since the error 
signal is input to tiie adder (1 7^) witii a beam signal after 
polarity inversion, a polarity-inverted interference rep- 
lica signal is sutytracted from the beam signal. 

For example, the interference replica signal rj, j (nT) 

20 from tfie j-tii beam signal to ttie i-tii beam signal yj (nT) 
can be expressed as follows : 

N 

rjAnTcy^'Z M''^^) <2) 

25 /f=l 



* in -wk, r- represents a complex conjugate. By 
subtracting the interference replica signal rj i (nTJ from 
30 tiie i-th t>eam signal yi (nT). interference between ttie 
beam signals can be removed. In this case, the error 
signal ei (nT) can be expressed as follows: 

M 

35 ei,(nT)=^y,{nTcyr^{nTcyY.^jj{nTc) (3) 

H 

Like the en^or signal e| (nT) in equation (3) above, 
40 an irrterference-free beam signal can be obtained. 

The system also executes processing similar to 
Stage 1 in Stage 2. Error signals from the interference 
canceller units (142) corresponding to each user are 
added by the adder (162). The polarity inversion unit 
45 {I62) inverts tiie signal polarity to produce an interfer- 
ence replica signal. The interference replica signals 
from the local and other beam signals are input to the 
adder (1 72) and subtracted from the beam signal to out- 
put an error signal without any interference between 
so users or beam signals. 

The receiver section (18) corresponding to each 
user in the receiver section (30) is configured for RAKE 
reception. This section receives error signals from the 
Stage 2 adders (172) and symbol replica signals from 
55 the interference canceller units (142) and outputs user 
symbols by RAKE processing or ottier known means. 

Therefore, interference canceller sections ICU81 to 
1CU84 for beam signals 81 to 84 allow mutual signal 
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transfer between the interference removal sections (21, 
22) and adders (17^, 172) without special circuit compo- 
nents. By sut>tracting the added interference repSca sig- 
nal from a beam signal, interference between the beam 
signals can be eliminated. 

Figure 7 shows in detail an alternative configuration 
of the interference canceller and reception processing 
section of Rgure 5. Like Figure 6, figure 7 shows a two- 
stage interference canceller for four beam signals B1 to 
B4. Sections corresponding to those in Figure 6 have 
the same numbers. However, Figure 7 also shows coef- 
ficient multipliers (19i. ^9^. The configuration shown in 
this figure only removes interference between adjacent 
beam signals. The interference replica signal for the 
local beam signal is multiplied by the conversion coeffi- 
cients (Gji) and input to the adders (17i, 172) 
interference canceller section for adiacent beam sig- 
nals. These conversion coefficients (Gji) correspond to 
those (Wki) of the beam former (2) in Rgure 5. 

The configuration shown in Rgure 7 is arranged in 
order from beam signal B1 to beam signal 84. Interfer- 
ence canceller section ICUB1 for beam signal B1 inputs 
an interference replica signal from ICUB2 for adjacent 
beam signal B2 to the adders (1 7^ , 172) a^^r multiplica- 
tion by the conversion coefficients (GjO The added 
interference replica signal is sut>tracted from beam sig- 
nal B1 to eliminate the interference by beam signal B2. 

Interference canceller section 1CUB2 for beam sig- 
nal B2 inputs interference replica signals from ICUB1 
and ICUB3 for adjacent beam signals B1 and B3 to the 
adders (17^, 172) after multiplication by the respective 
conversion coefficients (G1,2 and G3,2). The added 
interference replica signals are subtracted from beam 
signal B2 to eliminate interference by beam signals B1 
and B3. 

Interference canceller section ICUB3 for beam sig- 
nal B3 inputs interference replica signals from ICUB2 
and ICUB4 for adjacent t>eam signals B2 and B4 to the 
adders (17^. 172) multiplication by the respective 
conversion coefficients (G2.3 and G4,3). The added 
interference replica signals are subtracted from beam 
signal B3 to eliminate the interference by beam signals 
B2and B4. 

Interference canceller section ICUB4 for beam sig- 
nal B4 inputs an interference replica signal from 1CUB3 
for adjacent beam signal B3 to the adders (17i. 172) 
after multiplication by the conversion coefficients (G3, 
4). The added interference replica signal is sutstracted 
from beam signal B4 to eliminate the interference by 
beam signal B3. 

Since the beam directivity keeps the interference 
low with the beam signals that are not adjacent, design- 
ing a low-side lobe for each beam to elirranate only the 
interference by adjacent beam signals is usually practi- 
cal enough. This conf iguration produces less deteriora- 
tion of the reception characteristic than the one shown 
in Rgure 6. 

As explained so iar with examples, this invention 



can be applied to mutually equivalent interference can- 
cellers. If the adders (15^, 152) of the replk^a signal gen- 
erators (11. 12) are used as the adders for inversion 
output, the polarity inverters (16i. I62) can be omitted. 
5 The coeffidents interference cancellers can be created 
easily from digital signal processors using software. The 
conversion coefficients explained above for a beam 
former can be calculated through experimentation in 
actual use. 

10 Since only an interference r^lica signal transfer 
mechanism is added, this invention increases the circuit 
scale only to a negligit)le extent with almost no cost 
increase. This invention decreases interferences 
between beams as well as between users. 

15 

Claims 

1. Multistage Interference canceller equipment for 
eliminating interference between user channels for 

20 each signal t>eam by subtracting interference rep- 
lica signals from input signals, the equipment com- 
prising: 

an interference canceller section provided for 

25 each of Input signal beams in each stage of the 

equipment and including a replica signal gener- 
ator and an interference removal section cou- 
pled to said replica signal generator. 

wherein said replica signal generator 

30 includes means for generating a first interfer- 

ence replica signal from an input beam signal 
to produce a first error signal, and 
said interference removal section receives from 
another replica signal generator provided for 

35 another signal beam a second interference 

replica signal whrch is multiplied by conversion 
coefficients and subtracts an obtained multi- 
plied second interference replica signal from 
said first interference replica signal outputted 

40 from said replica signal generator to eliminate 

interference by said another signal beam and 
produce a second error signal and output said 
second error signal to a replica signal genera- 
tor of the next stage. 

45 

2. Inference canceller equipment according to daim 1 , 
wherein said interference removal section indudes 
means for multiplying by the conversion coeffidents 
the first replica signal and, from among interference 

so replica signals generated by replica signal genera- 
tors for other beams, the second interference rep- 
lica signal generated by the replica signal generator 
for an adjacent beam, and means for subtracting 
each multiplied signal from the first enor signal. 

55 

3. Interference canceller equipment according to 
daim 1. further comprising a beam former and 
wherein said conversion coefficients correspond to 
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the conversion coefficients for the beams used by 
the beam former in a preceding stage. 

4. Interference canceller equipment comprising: 

5 

a first stage including a first interference can- 
celler section provided for each beam to gener- 
ate a first error signal and a symbol replica 
signal from an input multiple beam signal; 
a second stage including a second interference io 
canceller section provided for each first inter- 
ference canceller to generate a second error 
signal and a symbol replica signal from the first 
en-or signal and the symbol replica signal of the 
first stage; 

wherein said first interference canceller 
section includes a first replica signal generator 
to generate an interference replica signal from 
an input beam signal, and a first interference 
removal section to subtract a second interfer- 20 
ence replica signal receiving a first replica sig- 
nal generator for another beam signal and 
multiplied by conversion factors, from the first 
interfererice replica signal received from said 
first replica signal generator to produce the first 25 
error signal and output the first error signal to a 
replica signal generator of the next stage. 

wherein said second interference can- 
celler section includes a replica signal genera- 
tor to generate an interference replica signal 30 
from said first error signal outputted from said 
first stage and a second interference renrx>val 
section to subtract a second interference rep- 
lica signal received from the second replica sig- 
nal generator for another beam signal and 35 
multiplied by conversion coefficients from the 
first interference replica signal from said sec- 
ond replica signal generator to produce a sec- 
ond error signal and output the second error 
signal to the replica signal generator of the next 40 
stage. 

5. Interference canceller equipment according to 
claim 4, wherein said interference removal section 
multiplies the interference replica signals from the 45 
replica signed generators of the interference cancel- 
ler sections of the second stage for adjacent beams 
and subtracts the multiplied signals. 

6. InterfererKe canceller equipment according to so 
claim 4. and further comprising a beam former for 
each stage, and wherein said corrversion coeffi- 
cients correspond to conversion coefficients for 
beams used by the beam former in a preceding 
stage. ss 

7. A multibeam interference cancellation method for 
eliminating interference between channel users by 



subtracting interference replica signals from an 
input signal, the method comprising the steps of: 

generating interference replica signals and 
symtx>l replica signals from first error signals 
and symbol replica signals input for each of 
multiple beams; and 

niultiplying an interference replica signal for 
one of the multiple beams and interference rep- 
lica signals for other beams by conversion 
coefficients and subtracting the multiplied inter- 
ference replica signal from the first error signal 
to generate a second error signal to input said 
second error signal to the next stage of multi- 
beam interference cancellation. 

8. The method for cancelling interference according to 
daim 7, wherein said interference replica signals 
generated for adjacent beams of said other beams 
are multiplied by the conversion coefficients and 
subtracted from the first error signal in said multiply- 
ing step. 

9. The method for cancelling interference according to 
daim 7, wherein said conversion coefficients corre- 
spond to conversion coeff idents for beams used by 
a beam former in a preceding stage of the multi- 
beam interference cancellation. 

10. Multistage interference canceller equipment 
according to claim 1 , wherein each replica signal 
generator in each stage includes a multi-input 
adder for adding error signals from interference 
canceller sections con'esponding to each cfiannet 
user. 

11. Multistage interference canceller equipment 
according to claim 10. wherein each interference 
removal section in each stage includes a polarity 
inversion unit coupled to said multi-input adder, for 
inverting a signal polarity of a signal received from 
said multi-Input adder to produce an interference 
replica signal, and another multi-input adder cou- 
pled to said polarity inversion unit to receive inter- 
ference replica signals from a local signal beam 
and other signal beams and subtract said interfer- 
ence replica signals from the local beam signal to 
output an error signal without any interference 
between channel users and beam signals. 

12. Multistage interference canceller equipment 
according to claim 11, arxi further comprising a 
receiver unK including a receiver section corre- 
sponding to each channel user and coupled to the 
last stage of the equipment each receiver section 
receiving error signals from the corresponding 
another multi-input adder arxl the symtx>l replica 
signals from the corresponding interference cancel- 
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ler section and oulputting user symbols by RAKE 
processing. 

13. Multistage interference canceller equipment for 
eliminating interference between user channels for 
each signal beam in a multibeam antenna commu- 
nication system by subtracting interference replica 
signals from input signals, the equipment compris- 
ing: 
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a beam former. coMpled to a plurality of anten- 
nas of the multibeam communication system, 
for converting signals received by said anten- 
nas into signal beams: 

an interference canceller section provided for is 
each of input signal t>eams in each stage of the 
equipment and including a replica signal gener- 
ator and an interference removal section cou- 
pled to said replica signal generator, said 
interference canceller section receiving a cor- 20 
responding signal beam from said beam 
former. 

wherein said replica signal generator 
includes means for generating a first interfer- 
ence replica signal from an input beam signal 2S 
to produce a first error signal, and 
said interference removal section receives from 
another replica signal generator provided for 
another signal beam a second interference 
replica signal which is multiplied by conversion 30 
coefficients and subtracts an obtained multi- 
plied second interference replica signal from 
said first interference replica signal outputted 
from said replica signal generator to eliminate 
interference by said another signal beam and 3S 
produce a second error signal and output said 
second error signal to a replica signal genera- 
tor of the next stage. 
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(57) A multistage interference canceller equipment 
and interference canceller method for use, for example, 
in CDMA (Code Division Multiple Access) multibeam- 
antenna communication system includes in each stage 
an interference canceller unit whfeh has a replica signal 
generator which generates from an input beam signal a 
first interference replica signal and outputs a first error 
signal, and an Interference removal. unit which receives 
from another replica signal generator a second Interfer- 
ence replica signal, multiplies that second interference 
replica signal by conversion coefficients and subtracts 
an obtained signal from the first interference replica sig- 
nal to produce a second error signal so that an error sig- 
nal is generated for each signal beam from the interfer- 
ence replica signals of a local signal beam and other 
signal beams to eliminate interference. 
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